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Abstract 



PURPOSE:To simply execute development of coating film under the atmospheric pressure by shutting out 
arc discharging space from the air with purge gas at the time of forming the thin film with decomposed 
product on the substrate by decomposing raw material gas with the arc discharge. 

CONSTITUTION:Above the substrate 71 of polycarbonate, etc., a stainless steel- made electrode/purge gas 
nozzle 3 is coaxially set to outer periphery of a Ta- made center conductor 1 . The purge gas nozzle 3 is a 
coaxial, cylindrical double structure and mixed gas of raw material gas 1 1 of methane gas, etc., and He 12, 
etc., is discharged into the nozzle 3 and the arc discharge is executed between the center conductor 1 and 
the nozzle 3 with a high frequency power source 51 . At the same time, by discharging the purge gas 13 of 
N2, Ar, etc., from a purge gas injecting hole 6 in the nozzle, the arc discharging space 5 is shut out from the 
air,' and radical by arc-discharging with magnetic flux in a solenoid magnet 61 at outer periphery of the 
nozzle 3 and a permanent magnet 62 below the substrate 71, directs to the substrate 71 direction and hard 
carbon film with decomposition of the methane gas is easily and efficiently formed on the substrate 71 under 
the atmosphere. 



http://12.espacenetxom/dips/abstract?CY=ep&LG=en&PNP=JP4235283&P 12/1 1/01 



Data supplied from the esp@cenet database - 12 



(19)B*B#ff/r (JP) 02) & §H 4# |^ & ^ (A) 



#H§¥4- 235283 

(43)&IBB ¥f£4¥(1992)8J324B 



(5i)int.a.» mmn ffmmm FI sum^fissf 

C 2 3 C 16/50 7325 -4K 

16/22 7325 -4K 

16/30 7325 - 4K 

28/04 7217 -4K 



(21)ffiSS^ 


4$H¥2-418694 


(71)fflSA 


000153878 










(22) (DUB 


2 ¥0990) 12^31 B 




*fc&ll»JP*rfcg#398#Jfi 






(72)S!W# 


# m\ 






















(72)58W# 










«^;iim®*mfi«398#Mi ttsc^tt* 











(54) imazm mmfi&m&ammmtii 



(57) 




1 

< tto®t> t < «G3ffiTabs c t&®mt?%mim i 

tt^-V^VH. ^-r-\"6>l*9-f (DL 
C) , BN, BCx . BP, SIN,, SIC, SiO 
>< , A1»Oj, T a N, TaC, TaO, TIN, 
TIC, TIO, ZrN, ZrC, ZrO«, H f C, 
HfN, VC, NbC, WCkOStfftfclSSO*- 

tt^ir^^H. ^-f-V*>H5'f (DL 
C) , BN, BCx, BP, SiNx, S i C, SiO 
x , A 1 i Oi , TaN, TaC, TaO, TIN, T 
1 C. TIO, ZrN. ZrC, ZrOj, HfC, H 

fN, vc, Nbc, wc<tt)i8fin&ias©m-i 
fc l- < ii 2 aseuoigscia s«js bfcffl«^s.s d t 

[»#E7] &momili.isti5i$&fr\z*H,Tmn 
ttTZ 7-2 mm&ffl tm7-t>tSLm&m*&t}& 5 

ot. wi?ii7-!7tm®tmmw<Dmm*:-fe\z&-Dm 

«y-fir ; E>F. ^'fttVH^'fi'*-^ (DL 
C) , BN, BC, , BP, SIN«, S i C, SiO 
,. AleOs, TaN, TaC, TaO. TIN, T 
1 C, TiO. ZrN, ZrC. ZrOj, HfC, H 
fN, VC, NbC, WCiDlHn&liSfflB-l 



(2) 1$BI¥4-23528 3 

2 

imxm i o i &mo)m&,2tiZ'<$&#\z*tisTm 

n&G-fZ7—!7fiim&!Slt&7-2ftn&M%&tJl: 

ffifflLT. m&7->7fi[.m&mzim2nz&m<D®n 
nx&^vvktth \z±%sm%oE3i tw,m^ 
e*jt?3jau fftm®ntix&7-i/tm<D®mx.*)], 

x®T-ffim&frmm\zimzmf$.?z-r5 c t 

[11*81 1 1 ] »*® 1 0 CfcHT, S982£#*«FE 

i 2] mxm 1 o ksht, t&ej&fcsns 

^ (DLC) , BN, BCx , BP, SiNx, S i C, 
S i Ox , A 1 2 Oi , TaN, TaC, TaO, T i 
N, T i C, TiO, ZrN, ZrC, ZrOe, Hf 
C, HfN, VC, NbC, WCfcOStfnfclS^tf) 

m-m fe l- < tt 2 nm&±<Dm&®zmm i,tz.®i$.x-$> 

SCt tf 5Sf *« 1 0 gEijfflSKJg^rtt. 

[ts*s 1 3 ] &®<DMi$.t<tiz'<g&mzmsTm 
a s^r-T57-^a:mSK an^K£^tr«fc 

ffifflLT. ME7-^ia«SW(cffiB3nit7- : ?&S 
C»*51 1 4 ] «#J1 1 3 »C*5HT, WtaSfltWffl 

*l 3E«©«K^^fc 
[M«91 1 5 ] St#E 1 3 ICiS^T. ffliHJ§M£3ftS 

(DLC), BN, BCx, BP, S i N, , S i C, 
S i 0» , A 1 2 Os , TaN, TaC, TaO, T i 
40 N. T i C, TiO, ZrN, ZrC, ZrOz, Hf 
C, HfN, VC, NbC, WC«fct>Stfftfcia^<Z> 
JJ£-H f> K tt 2 aSEUWfi&jl SSI Ufc^-C* 

mim 1 6 1 &m<Dm&.t<ti5'<z&mzm,Tm 

P£Wr-57-^a«SMtS7-^St«^K£Sty<fc 

5 icgBHLfc/^-: ^*xyx;>£^rf z&mMiS.mw& 
ffi^LT, 7-^tt®e5tfiiBSffira©ffigi*-!t(c« 

[M&91 1 7 ] 1 6 KiS^T, WIB««:^¥® 



-512- 



3 

8KB. y-f-V^E^H, V'iV^yYv'i trJi-$> 
(DLC) , BN, BC, , BP. SIN,, SIC, 
S i O. , A 1 i Os , T a N, TaC. TaO, T 1 
N, TiC, TiO, ZrN. ZrC, ZrOt, Hf 
C, HfN, VC, NbC, WCkOSHtlfciag© 

izis^x. K7-:?;»«2ra©fl.Et>KBa«gffifc 

L<\t*<Dmj7\zmE%m®*%&zitzmm&mn 

U K«$56£«#ll;:<fc9ttS©a®&»£S-&, 
[»#« 2 0 ] 1 9 iCfcl^T, i8t2S#jWM 

MT&9 2 1 ] 1 9 fcis^T. ffifEJ8f££n£ 

(DLC), BN, BCx, BP, S1N«, SIC, 
S 1 O, . A 1 ? Os , TaN, TaC. TaO, T i 
N, TiC, TIO, ZrN, ZrC, ZrOz, Hf 
C, HfN, VC, NbC, WCfcO&fcfttfciaStf) 

m-m fc i><\$2 mm$k±.v>immzmm \sitmfcv& 
[0001] 

m%±.ovmftm *%mz*fmizteT&mzMi8. 
?%zkox&zmwm)3&,£.mmzmzibv~Q3b 

$ttti±mzfcm?zz.t&~ez> t<oi&mmw\t^mz 

[0 0 0 2] 

[#*©&«] sees*, ffifcs^ 
¥i a t ltb©*^* c^*nsffi^^©^i«!g»©fKg 



(3) #Si¥4-2 3 52 8 3 

CO 0 0 3] -&K:*eG&©iIA£6IglC4B5¥g## 
$>Sfc«). rneiSKttirj!E©a<i)S£E^'7X-7CVD 

[0 0 0 4] S2SWlgM£&g£bfcV>:/5X 

vfflatt-«s»e.nr*o, x.y5->9\zfemvft*><D 

tett»H¥2 - 2 8 6 8 8 3 £ftB. jgSSttfig 

K * -5 ^ U O A S±Jj£# if -5 #X **K £*&JEK$ b 

v>jE*r^$nfc^ra»c3j«£©s#&winib, tai2# 
<&*. ^'j^A&*^fr5^^©»m*»K 

IsIj£:fflfta^M«a^S^iSi : ?«^S2»W2 8 p 
- ZH- 1 0) LfrLfciflt>Z<Dm9iteB.l&£ffl\Z'\V 

[0 0 0 5] t3M©±5K^©MJEj£BI#8;«77X 

fyf. ^7X, ^r«^3t#:^©ss®afl:©j&ettffl 
jaasfctti^jg^©BW»ceii5ffi-p*D, <kD£«& 

^suEE-c©&ms*jffl ufc^®^ffe**# a £ nx^ 
w ^©^teSfflVintffiiT©^^*^^*^. 

[0 0 06] 

40 ^-rf±KT©±5JS:3t?©ra*ti?«Ef5o 

[0007] si ©ffiStt*mi£#©iiA-ei&5. 
ft-a-UT. mk\z&m*w£tffim-vibz>. *t. sek 

©^Sn^^»S^MBSftT$>D. gE^ffilc#SU 

[0 0 0 8] S2 OMB»JMffin«%lrMR4tiClR&n 

50 V>ffi«l»C^-tJ«iai/fcVitt>5B**«»*. •€•©&«& 



-513- 



5 

co o o 93 &zomm\ts.i&mmmt%z>fo\z3b 

■5. IP ft. -f:*>, 
[00 10] 

[sig£#ft-r*&a©#a] *^a^ns©Rs« 

■5lcH<^ K7-*;te8£ra£S#©Wl::XA-s/*&£ 
U-&«fc3fcA , -f7X*8«inU SSK. T^XTfC.}: D 

5t>©T?Jfe5. 

[0 0 11] 2|s:%M©SEK^*i*tt^ftJBE-rff5i:t 
IC«k0 3Xh©««$tf5>b©r&0, ftaSBS^rL 

T©&m©tfefcWJc7-^»asffl^s. 7-*shi 

<V>#X^fe£&IC^rS#JiW<i&5. *©fc«>, * 
*M8#iIH©«H©flSTiWS<. aK&K«JMtfi:iK< 

[0012] as^mc«A3*i.5^xf±K^£^-r 

ZMPttiXt. 'N'J'^A, 7;i^>^©*ffitt:*rx<}:?> 
fc£gSWx«fcr))8lj££:n5. H®#Xtt:/7XvK:«fc 

n»^x©^m*-e©R^s«i*i-rs*c<fc o»©^ 

£<£M3"&3ffi:IiJ£8o. ^fSteflXtiHKIcS 
«ejEaW>&»:77Xv©i^a<«fceiiS<ft£. tffc 

7?XTi*iT©##2mt&fc&<fcs. m, g«#x 
izMfsa^xaatt5oxKT, j?£Ktt2o* 

[0013] Kfttfxtt^snsfcBirossic.fcBa 
X 7-fe5 L l'X ^)^>^>^<omb*. 

ft*^**x, x*/-;k ^^y-;^7;pn-^S 

gffiimJEK:£l.sT<&£ig&©358flH£ 
^•T5fe©T*tl«lSIiJ»tCtt<6rTt)iV>. {IU RH 
8#Xffl*££#Kfc*m+(::;i*tti3*l3©T7-fe? L l' 

>tr>. x^/-^«s©fc©©^^ssi/^. £ 



(4) $$Bl¥4-2 3 5 2 8 3 

e 

fc. -#7*©K*iS^©#^fc©»a£E&&fiWa^ 
<t^3«|p]*t*-5©-C. yi'^DIix^l/X x?^ 
>J:Dt*7-fe?l'>©JW»S*l/<. ^>fc?>^#R 

iafc*iS#^©*58£HF©«T3l€?ife#, .fcot. & 

ft*sS5» : ?*t»ttft$n^-r<&sfc«i>-c&s. Any 

>*7C3S&«4#fl;8S}§, 4SfcfSi3i. 7DD^>^>, 
10 *nn^>tr>^©8*fc£#^£LT«jt&3*Tfe. 

CSS*. #D>, U>§©I I I V8uc3!§S£A>fc*#X 

*tf> x^u>, ^^;^>tf>^-fk**^fxic3* 

JS^^X+C*«€jg^-r5tSHH^K«* 1 ©* 

p. s p 2Jg-&#*3&©ftUflK:«fc9 s p zm^zliVg, 
<. *©&J&«g&SlilBttt«k0«<, aWSfeSKft 

[0 0 14] »firt*^*tgfcJiS©8S»;&Sfl#X 

7>*x7#Xl?g$Si£;!3tr>*;i<*:#T3S. KfcS 
SK©S^tt->7>*^XRy»*, N* 0*«ffl^5C 
itfT^S. Al, Ta, Tl, Z r, H f , 

v, Nb, \rQ0&me>mw}z£VT&*7-)v&, x 

3» ^S^£WL&W«^K;tfX£ffl^££.kAUH*5. 
■^n^^JSOKftJltLTttOz , Nz OS?, SftiSt 
UTfiNt , 7>*X73k ftfcigfcl/Ol^X X^ 
l/->^©|5HbJ<SSS. COj ^£fflV>-5;ifc;Wti3fc-5. # 

©^t^ADy>fl;®&fflVi2)C:i:*ta3|55. Any> 

[0 0 15] £&. E£*©fi)^iMB#©Sf£?8$£<5 
T**. £niC±D©©5e£&»ffl-f*BWT*&#X© 

[0016] z\n*>mni}z\mf£mz&o imffi<to 
«Tiei<PE3n. isifincgsjE^nfcigaf^xt^s 

tm*sii*^-a-5i:7-^if:m^fT-r5= 7-^ft 
mv\tifti-&mzit'<Tn®Mmj£\z>i>2 < 
50 Hn«ffiffi-c©^»ta«!i«*typ-iS:«-ci4r:^^ 



-514- 



7 

ifa-nm\zMv i o of&£ii±*t<-r5ci^a* 

•5. BPS, KM4#;O?:ftJl'0££a£-r«B%&tf 

#^©m#©«A»a7-*i^©#at«fcD*£<. 
[0017] 7-*tt*©»&. n"?tsutiWR\mn? 

a. La Be ^©^^fls&jii, &itmm#$&$m-c 
#$©$Mic€T»a«&©*£fc4&B. ip^tt*ii» 

[0 0 18] 7-fSfHcBJlin-r-5m#ttit«E, SESftt* 

xa-T^-atsoxerF-ei&s.!:, 7-?;ftmBa$&8J 

7XvB77^-^D-i*5*t % cam. gmcgffli 

*SSTttg&£®©»/hfc£ffi©SII3i'f>t;:J;!h 3 

oTV^©^77^-^P-JS«t'©^TttSff^M© 

;K>#>f F©&^&Stfc*&jWBJ*3n5. IPS, iVV 
X"fe K tt£»*&n3nfcMntem>Sfc*MU:< 

&»s«©#Sfc*fL-T , &8S***3ii;*. ft, /wxb 

[o o 1 93 *»w©7-^»«^m©3g«ttg'bffim 
!&:fe©T^£.>Riss«frs^t**rts. tjEJMWfcH 



(5) ftffl¥4-2 3 5 2 8 3 

fMS«A:tttiaSflcSBS±K:jfttti:ttK«t»j£Sn 

-rn«. awfeu<«ttraattii*fMb3««6Bflt 

;W fc»»6to*tt«J:V». SJcStlttiiJDLT (X 
-Y-Zr-^V) , 3>lfzL-^-^T^fll-rntftt 

[0 0 2 0] ffiffl-fs/v-^tfxtLTii. #Kfctt© 

7-2»m®«i:*§tJ£#©S8tT?i&r). *ftjft&® 
ft. ttCK*£KJ&£H*KffU ;:n6*4Ut#0i7 

±-r-5"b©r*5. ;i©A<-^#x©»A:#ft<i:l/Ttt 

[0 0 2 1] ra*AE7-9;R«®RMMrcft<&&e> 

KiJlc. £ffl*-ej£fiU ^c€?<&0-riffc'b©Tfe 

sits. a«*si©s^3iss±tfs. s©»jg*;:3 
c«£s#tfc«. ens, LTas&m© 

» [0 0 2 2] *5&7-9WLmz*.y)-C%1t7-V1lL% 
^BM^X©^5Xv*©«tta*ffiK^fflS#a-P 

-f 7Xmi^©ffJni7-^itSy7X'7^©«5?-©HliD 
*fr3. :/9Xvt#bT«*ftHUlirr*#Ril/Ttt 

a*a#tfepft«. «*.«. 7-i^wtawcanfti/ft 

«5SKBbfco. 7-^ttege©7-^»m®«jfi 
t;-?-n^©iia*.-&fc-e*t*5. nfn©i§-&Kfc. wan 

40 sn««l|L«!)^»ffeE7-^ttt|K:J:D-r«^7-9 
ciw^XT^was^gwBilnHi^tLT. xtf 

^nic=ko, sft«ffi#»6©fiitta©^aA*S5»5 

ft*. 8*03fc£tt3ft»#4<A<. 2 0 0^f>>XK±, 
U < B 5 0 0 #£XEU:at&V»„ 
[0 0 2 3] Sfc, ««©Sft*tt5^*JI/©li2l«WT? 
50 fc<. ^'7Xv©S»|B]ttft«tt©«fflIfcfflV>5Jlt , bm 



—515- 



9 

[0 0 2 4] £#'\©W7X«#Blllll©35rfti 
J: 0 r^X?*©^ *>«tt»(><a#flfll::3l£ 

[0 0 2 5] Sfc. r©;H7XSfflC«kO, -f^** 
&mz1S%t%. £©S£K«k D-f :*>«}: DSftlCX* 

mmmmomtfcifi&fc? % t.mmzmt>^>mno>^\t 

•c© ^ •j*)i®m\t&# tmmnmm<Dmm\z®< sms 
an. )«ia^s^*«f^. *©*, 

[0 0 2 6] m 7X«Sf©H»fttt^7X^+©'f * 
**i8»W*»*. -f sr>^?XT««»«fcDfiV»««* 

r*ntf/t-f 7x«jHc*D'f*>»i»u «-©m 

[0 0 2 7] Z\n<b<7>X3z\Z£r>£ffltp-c%£.L1t l 7i> 

AMtsttsniaragttsatt. *fc. s«sbt© 

[0 0 2 8] 

i ] *mMWv\t&vtmmt®mmiz£zim 
m^mz^xm^. s i icsB9rS0*«fcr;^x 
«a*©»ttiH*raB#fc«-r. (i) . a 
-^sx/x^ (3) te^faicEsan, tp&m# 
(i) aiessttft: (4) c*»anTt»*. 
x;x* (3) fcMUH»Jfi«ffife*feTv».&. ffcSW* 



(6) ftffi¥4-2 3 5 2 8 3 

J0 

(1) \t9>9fr. n—VUXSTUV (3) »iXy>k 
XT?. *6W* (1) . (3) t<felC 

aO©ftMM«3-?.f (4) 

\*7)isi-vmm2ftT^z. rt-i>jj*/X)i (3) 
ttntinf^ t*q. 2SMfi©mert- 

?tfx&tti&£E-c«AU &#liiLa (6) ir)/^- 
yj!fx&iSM$-e--5. ftfttaun (6) ttfl-ra^fitcfc 

€ffl-r«t3C^.(Pl^lCftt3T^-5. *i?3M* (1) t/t 
10 (3) ©|B]-C7-?;WI0<ft±U 75? 

a£u&??*ji'ttfts (7i) ©* 
i*ic#xfticj:?TSt&i«#t. Mn-cBXicyuy 

•f H (6 1) K&j&MG (6 2) **4|ftB*Mfttf 

mL**?- (7 0) smjceu 

oTStS (7 1) ©#l«gfi:9l«IIIlTt>S. *4>W# 
(1) B^gBlmm, K-VtiXSXfr (3) ©|*gg 
ttl. 7mmT»£„ 7-£ft@£W©g3li2 
OmmtLfc. (7 1) ti#'J l-fcffl 

k ^attftrfc-sxx^i^xKcse^^- (7 
a> o) ©±&Mtu&. s« a n «asw»cjDf»ur 

v>fcv>. 7-^aSSW«*^Sfi«B*t?©ffi8lttl 
mmil/fc. 

[0 0 2 9] 7-*S^IBrtK»Aan«;tfXttK» 
#X#>^ (1 1) <tOI9£Eg (2 1) IC«fc0UE3 
tl. 7>hy7/W7 (3 1) S^LTiSgSHIISg (4 

1) fc*D«**M»SttfcJWWXfc, PWK^'J* 
A#X#>^ (12) iOSBBESS (2 2) fciDMEE* 
n, Xhy^t^ (3 2) fctf-LTSJSttfHSPSS (4 

2) fciDKafctlfPSn&^ySAtfxaWfcafu 
50 7-**«ftBII'9fc»A.S*l*. (1 

1) ttt**ifXTA7>XSnftl 0 5K/*>3!fxa* 
3K«*nTV»*. AUakUnWX©&£tttt9 9Sr 

ltLfc (I^XIX) . AU^AtSW^XffliKiiS 
Sttl 0 0 s c cmT»5. 

[0 0 3 0] >p-c>si># (i) tc«»an*«*tt^ny 

^>^3>x>t>- (5 3) S^L/Til5^&«jS (5 1) 
J:D«*atl«. «©SiS»tt5 0kHz, S^I9:A« 
AttlOOWttfc. *&, *589!ffl!ft&-e*£/'H'7 
X«JEEftA-f 7X«» (5 2) ±0«H»lfijl:3-f;H 
40 (5 5) , KHSHltn'f^ (5 6) ^UTWiniL 
&. AM/U3>f>U- (5 4) »ttMttBjL3'f^l 

(55) saiBixfcjftHSf^&satfu /W7x^as 

(5 2) SflJa-rsSSJS^TWS. *HJ60ljT?tt91 

HDUfc;t-f7Xtta[ti5ib. SEt4affi*;py-»c»t 

T-l OOVtUfc. 

[0 0 3 1] /'?-5?^Xtt#>^ (1 3) .tOSBffilg 
(2 3) »CiDBIHEan. Xl>7^^ (3 3) 
LT«tfiffl©H (4 3) fcJ:D««SiHP;£tlT/1-y 

50 SSfSfflUfc. JSfittl 0 0 0 s c cm-?**. 



—516- 



11 

[0 0 3 2] lffij£©«fc5;&gB£:£ffifc.fcD#U#-# 
fitt7-?&«®«BlP&fflirFT 1 . 0 /im/m i n 

£tHC<fc*®«ffl£tttttt3 0 0 0kg f /mm* 

EUitSKSWlCiEUfcOTi&ofc. FT- I 

R. 7T>^3t«)£^('«kn«. s p 3ig^t s p 2«S 

[0 0 3 3] ffi. *^^T«fe^^)^gg&^S)3-l+ 

[0034] ftb&mn 

[oo3s] *it&w?\mmMi\zi$ifz>m®<Dte^ 

[0 0 3 6] rjtf20t|2j 

[0 0 3 7] *JtSH«TttHffi« 1 \Zi5VZ/WTXO 

ttipj-hUfc. ©©354te rtbimij R8i*<ji 

[0 0 3 8] tttMW3i 30 

[0039] *&mi-c\tmnm 1 tcfctf-s/i- -jut, 
(Dtn^ta&z^Tm^z. mm$o&m*rt->>Jix 



- 2 3 5 2 8 3 

12 

[0 04 0] 

fc. 

[0041] mmmwm^Kfroittf. ihj&© 

[01] EttRffittt!&&^gM©8rffiB<!:#XRtf€ 
fl^©3S*EBI£?R-f. 

»»©■»!] 
1 

3 >\-VH7*/X)\> 
4 

6 1 Vk/-fF«5 
6 2 **JB5 

1 1 H»^X*>^ 

12 A'J9A#M 

1 3 /^-J?^XjP>^ 
5 1 ffiffl&MM 

5 2 /H7X«iE 

6 1 vi^fke 

6 2 

7 1 £« 



—517- 



(8) 



®Bi¥4 - 2 3 5 2 8 3 



[HI] 




